Objective. To evaluate the clinical effect of the foam sclerotherapy combined with saphenofemoral ligation (FS-SFL) in a selected group of patients with varicose disease and present the long-term results of ten-year ultrasonographic follow-up. Methods. Sixty-five patients with primary varicose veins due to the great saphenous vein incompetence who had been treated with FS-SFL were retrospectively reviewed over a period of ten years. The patients were assessed before and after the treatment by Doppler ultrasonography and clinical examination. Results. The mean age of the patients was 44.6 ± 11 years (range: 19 to 87 years), and 51 were females and 14 were males. Follow-up for all patients was ten years. The most common complication was skin pigmentation. There were no major complications. No recanalization of the great saphenous vein was seen in any patient. Conclusions. FS-SFL is a safe and effective method of treating varicose veins. This treatment have a low rate of recanalization in their long-term follow-up.
Introduction
The superficial venous system and/or the deep venous system can both be affected by chronic venous insufficiency (CVI). Moreover, acquired or congenital or disorders may result in venous dysfunction [1, 2] . Age increases the prevalence of CVI. In Europe, in adults between 30 and 70 years of age, 5% to 15% were reported to have CVI, 1% of which also had varicose ulcers. In the USA, reports have shown that approximately 7 million people suffer from CVI, accounting for 70% to 90% of all lower extremity ulcers [3] [4] [5] .
CVI, which is a progressive, relapsing and chronic disease, remains far from being fully understood or properly treated, despite there being many methods and theories which can be implemented with relative immediate success [6] . Although presently no causal therapies for the treatment of chronic venous diseases have been found, many newly developed methods for the treatment of varicose veins are actively being promoted in the literature. Recently, minimally invasive techniques have increased in popularity, which has led to a shift away from traditional surgery. However, the long-term follow-up results of these treatment methods have only just begun to be published.
In this study, we aimed to combine foam sclerotherapy and saphenofemoral ligation (FS-SFL) and present the long-term results using the 10-year ultrasonography follow-up of a select group of patients.
Methods

Patients
From January 2006 through to March 2007, a total of 167 patients underwent treatment with FS-SFL. Patient selection is shown in Table 1 . This study included 65 patients, comprising of 51 females and 14 males, aged between 19 and 87 years (mean 44.6 years ± 11 years), who were treated for varicose veins with the great saphenous vein reflux. The patients were analyzed retrospectively between January 2006 and April 2017, in our center.
Our patients endured symptoms from 1 to 30 years before seeking surgical treatment. Only 1 leg from each patient was included in this study. The patients were classified as 'clinical, aetiological, anatomical, and pathologic' (CEAP). There were 25 patients in C3 class (with varicose veins or swelling), 31 patients in C4 class (with pigmentation), 7 patients in C5 class (with active ulcer), and 2 patients in C6 class (with previous bleeding episodes) ( Table 2) .
The indications for treatment were based on patient preference. The most common indication for FS-SFL was large bulging varicosities and accompanying symptoms, such as lower extremity swelling, eczema, pigmentation, stasis dermatitis, and ulceration. All of the patients underwent duplex scanning to document the patency of the deep veins.
Technique
The patients received either spinal (55 patients) or general (10 patients) anesthesia. Varicosities were treated by phlebectomy using Müller's hooks, through multiple small incision. This technique involved making a 2 cm incision near the inguinal ligament, and then exposing and ligating the great saphenous vein and its tributaries 0.5 cm distal to the saphenofemoral junction. Venous access was obtained by a 1 cm incision made at knee level, allowing direct cannulation of the great saphenous vein. After entering the vein, a catheter was inserted.
The foam was then prepared by mixing 2 mL of 3% polidocanol (Aethoxysklerol, Cem farma, Turkey) with 6 mL of air using Tessari's technique; two 10-mL syringes and a 3-way tap. The resulting 8 mL of foam was injected into the collapsed vein via the angiography catheter, as this was withdrawn along the length of the vein about 8-10 seconds.
The limb was then elevated to 45° and the sclerosing foam was injected. All of the patients received a prophylactic dose of low molecular weight heparin at the completion of the procedure. Use of prophylactic antibiotics was left to the discretion of the treating surgeon. The prophylactic dose of low molecular weight heparin was continued for 1 week after the operation. 
Postoperative Management and Follow-up
An elastic bandage was applied for 7 days after the procedure, followed by graduated compression stockings for 1 month to 3 months. Patients were advised to ambulate as early as possible. Further assessments were scheduled after 1 week, 1 month, 3 months, and then 6 months. Patients were rechecked after an average of 10 years.
Follow-up included any symptoms, or residual and recurrent varicose veins determined by physical examination. The color duplex examination stratified the great saphenous vein system as fully obliterated, partially obliterated or reflux, or not obliterated. In addition, the presence of deep vein thrombosis was sought. The common femoral vein, the femoral vein, the popliteal vein, the posterior tibial veins, the peroneal veins, the soleal veins, and the medial and lateral gastrocnemius veins were investigated by color duplex ultrasonography using a standardized technique.
Results
Technical success was observed in all of the patients (100%). At a mean of 9 years, 8 months (range: 8 years, 8 months-11 years, 3 months) after surgery follow-up, satisfactory results were obtained with improvement.
One patient (1/65; 1.5%) had symptomatic deep vein thrombosis and recovered with coumadin. One patient (1/65; 1.5%) had symptomatic superficial thrombophlebitis and there was mild hyperpigmentation in 3 patients (3/65; 4.6%) at the 6-month follow-up. One groin (1/65; 1.5%) infection occurred in a patient, which was treated successfully with antibiotics. The time until return to work or back to normal activity ranged from 1 to 5 days (median 2 days).
There were no other complications, such as pulmonary embolism, peripheral nerve injury, skin necrosis, groin hematoma, or allergic reaction to the sclerosing drug (Table 3) .
Ten years after treatment, 24 patients were classified as CEAP C0, 26 patients were classified as C1, 11 patients were classified as C2, and 4 patients were classified as C4 (Table 4) .
Doppler ultrasonography was performed for all of the patients 10 years after surgery. The results showed the great saphenous vein atresia without blood flow signals, the great saphenous vein was obliterated in all of the patients with thrombosis (65/65; 100%).
Discussion
For the management of varicose veins, many wellestablished minimal access techniques have been reported in the literature and several new endovenous treatment methods have been recently introduced. Treatment classically comprises the great saphenous vein stripping with high ligation at the the saphenofemoral junction, either with or without phlebectomy. When compared to conventional surgery, minimal invasive ablation techniques provide a significant reduction in morbidity and pain postprocedurally.
An association between a lower reflux recurrence rate and the saphenofemoral junction ligation in conjunction with the great saphenous vein stripping was reported by Rutgers and Kitslaar [7] , and Jones et al. [8] . when they compared their results to that of the saphenofemoral junction ligation alone. The saphenofemoral junction ligation without the great saphenous vein stripping is insufficient as a long-term control of varices and can be associated with a high recurrence rate [9] [10] [11] .
In as much as 10% of cases, incompetence of the anterior accessory saphenous vein results in a recurrence after the great saphenous vein stripping, and in 1% of cases, a missed true duplex the great saphenous vein was reported [12] as a result of [14] described a new technique for creating foam via small bubbles, using 2 syringes and a 3-way tap, he was able to produce sclerosant foam. When compared to liquid for treating saphenous trunk incompetence and large varices, foam sclerotherapy has shown definite advantages [15] , which have proven to be maximally effective. The early results reported between liquid and foam sclerotherapy were compared by Hamel-Desmos et al. [16] . In their study, using 88 randomized limbs at the 3-week follow-up, they reported the great saphenous vein obliteration at a rate of only 40% using liquid sclerotherapy and 84% using foam sclerotherapy. Following sclerotherapy, recanalization of the great saphenous vein is the most common cause of the high incidence of recurrence.
In a study by Hobbs [17] on truncal saphenous incompetence, a good outcome was reported 10 years after treatment for 71% of surgically-treated patients compared to only 6% of sclerotherapy-treated patients. At first, as was considered with residual varicose veins, it was thought that most of the recurrences resulted from inadequate surgical techniques. Later, however, through ultrasonography, it was discovered that a significant number of recurrences will occur even in the event of proper surgical treatment. The process of neovascularization is responsible for recurrent varicose vein formation.Over time postoperatively, patients form new blood vessels that eventually replace the function of the insufficient trunk vein that was removed, most often the great saphenous vein.
In this study, foam sclerotherapy and the saphenofemoral junction ligation were combined. Theoretically, this treatment would provide a recurrence rate which would be lower than with sclerotherapy on its own. At the saphenofemoral junction, flush ligation complemented by foam sclerotherapy decreases the recurrence rate postoperatively, providing an expectation of a much better result compared to those reported by liquid sclerosant. Moreover, back pressure from the blood column in the femoral vein at the saphenofemoral junction has no effect on the head of foam in the proximal vein, which can occur in closed procedures, because the great saphenous vein, during this procedure, is dissociated from the deep femoral vein. Moreover, at this point, there is no risk to the deep system of foam spillage, although there is still concern about seepage through perforators.
We reported a lower the great saphenous vein recanalization rate than that of Cavezzi et al. [18] , who in their study, used a technique which was similar, but did not include the saphenofemoral junction ligation. Admittedly, they used a technique which was different than ours. An additional advantage of the saphenofemoral junction ligation includes ligation of the tributaries during this procedure. These can remain in the patent after sclerotherapy and might cause a recurrence.
Surgical treatment can include complications such as hematomas and pain postoperatively, specifically, along the path of the saphenous vein that was removed by stripping [19] . In our study, no hematoma or nerve damage was reported in any of the patients.
Treatment complications potentially include venous thrombosis (coagulation system activation during sclerotherapy has been reported), tissue necrosis and allergic reactions. Accidental intraarterial administration is among the complications which are most serious, which could cause limb necrosis, possibly resulting in the necessity for amputation of that limb. Migrating gas bubbles are a complication specific to the foam method, and mostly travel into pulmonary circulation. If a patent foramen ovale is present, however, systemic circulation migration of the gas bubbles might occur. In cases such as this, central nervous system damage may result, temporarily causing headaches, visual disturbances, and even the rare possibility of a stroke. Another theory includes endothelin activity which increases post-procedurally causing neurological complications, affecting the cerebral vessels [20] . In our study, deep vein thrombosis developed in one patient.
Conclusions
Foam sclerotherapy in combination with saphenofemoral ligation was found to be a safe, effective, and less expensive method for severe lower extremity varicosis, resulting in a treatment time which is shorter a much faster recovery and low recurrence rates.
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